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ABSTRACT

Antioxidant Effects of GaMiHyangSaYukGunJaTang against Gastric Mucosal
Lesions induced by Indomethacin

Kim, Kyung-Sun, Shin, Heung-Mook*
* Dept. of Oriental Medicine, Dong Guk University:

This study was carried out to investigate the protective effects of GaMiHyangSaYukGunjJaTang
on gastric mucosal lesions caused by indomethacin in rats.

The test group was injected with indomethacin after the oral administration of GaMiHyangSaY-
ukGunjaTang, while the control group was injected only with indomethacin.

The lipid peroxidation level increased considerably in the control group, but superoxide
dismutase(SOD), catalase and glutathione(GSH) levels remarkably decreased. The following effects
induced by indomethacin were observed in the stomach of the control group; mucosa hemorrhagic
infarct, mucosa cell necrosis, leukocyte appearance mucosa hemorrhagic erosion and gastric pit
disappearance. :

In the test group, hpld peroxides level was significantly reduced compared with the control
group. While SOD, catalase and GSH levels considerably increased. The following effects were also
observed in the stomach of the test group, mucosa hemorrhagic infarct, mucosa cell necrosis,
leukocyte appearance and muccosa hemorrhagic erosion occured far less and gastric pit
disappearance was not observed at all.

This results suggest that GaMiHyangSaYukGunjaTang is effective in the remedy of gastric
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mucosal lesions as GaMiHyangSaYukGunjaTang suppresses the production of the lipid peroxides
and free radicals induced by indomethacin and activates SOD, catalase and GSH.

Key words :

GaMiHyangSaYukGunjaTang, gastric mucosal lesion, indomethacin, superoxide

dismutase, catalase, lipid peroxides.
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(1) ok 2 Ao

B Agel AHEY MKEDAETBY T4
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& A3 RIS rotary evaporator® 100 mfo]

AN Z&  (Ginseng radix) 4g
|t (Atracylodis mocrocephdlae thizomn) 4g
BR%E  (Hoelen) 4g
4 B (Pinellioge rhizoma) 4g
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# 1= (Amormi semen) 2
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B ¥ (Glycyrrhizae radix) 20
LR (Crataegt fructus) 4g
W R (Massa medicata fermentata) 4g
% %F (Hodei fructus germingtus) 4g
B B (Mastodi fossilis ossis) 4g
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g A 49¢
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albumin, 55’ -dithio-bis-(2 - nitrobenzoic acid) ;
(DTNB), ethylenediamine tetraacetic acid; (EDTA),
galactosamine, hematoxylin, sodium dodecy! sulfate
(SDS), thiobarbituric acid (TBA), sulfosalicylic
acid, potassium phosphate, Tris (°]4 Sigma),

Hydrogen peroxide (Merck), Malondialdehyde
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Z(v/w)2 50 mM photassium phosphate buffer
(pH 75 713t ™ homogenizer (Janke&
KunkelAte] Ultra-Turrax 25)2 4¥7+ #2338
A3, ©|8 1,000xgolA 1083 AARasted 4
Z98 FH3 F 9A 100000xgol A 1AIZHEE
QAR S A2 AEE(cytosol) B
FhY0r ALGEYoH, 99 EE HAAHL
Tolstoll A a3ttt

LN

(4) Lipid peroxide ¥%&3

LPO &% X Ohkawa™ 59 o] mst
ol §x3F v AEE 1,000xgodA HAHEE
3 & A2de FH 81 % sodium dodecyl
sulfate, 20 % acetate buffer (pH 35 % 08 %
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1 AZE &< vEEAI7I A2 YI4g oF
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EFNE T3l Ao MDAEHE =7
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o8} A&k wE9e 06 mM EDTAE &
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mg, 10 mM KCN€ /3 54 1 e ¥1
Z £33 5 5498 ¥ vpxeroe 2 xanthine
oxidase® #H7}sto] wkg-2- 7“’\13}5\’1_‘3}.' SOD 1
unit®] % ¥g9 3w, 25 T, pH 789 A
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2 Z33gT
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(6) Catalase EXHZA
Catalase®] BAEE Aehi~'e] uhd
£33 A5 FE 50 mM U4tkd

| me} o
$2 (ol 7.0)
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1. XETANE BB B4t

Ex2%F Adxas gFe dste F4Tel
10.77+0.86 nmoles/g of tissue®]3.28, indomethacin
& =48 gzFL 1890%288 nmoles/g of
tissueZ AATA vt FAQAA F7HEA
t}, :

MEREWAETHS A AXF F indomethacin
& B3 AEFE 1, 2, MME 7 1595
1.44, 1529%164, 1054080 nmoles/g of tissue
2 AYFE 25 2z Hse fdUdA
2% K Table 1, Figure 1).

Table 1. Effect of pretreatment of GaMiH-
yangSaYukGunjaTang extract on
LPO in gastric lesions induced by
indomethacin in rats.

Group  LPO (MDA nmoles/g of tissue)
Normal 1077 £ 086

Control 1390 + 288 *

Test 1 1595 *+ 144 °

Test 2 1529 = 164 "

Test 3 1054 + 080 ™

Normreal, non-treated group; Control, subcutanecus
injéction of indomethacin(25mg/kg); Test, subcu-
taneous injection of indomethacin(25mg/kg) 1hr
after oral administration of GaMiHvangSaYuk-
GunjaTang extract 3.3mé/kg/day(Test 1, admin-
istration of GaMiHyangSaYukGimjalang extract
for 1 day; Test 2, administration of GaMiHya-
ngSaYukGunjJaTong extract for 2 days ; Test 3,
administration of GaMiHvangSaYukGunjalang
extract for 3 days). The animals were killed

AA9 19 : Dﬂﬁk%‘@;‘i%}‘?%ﬁl Indomethacin 4% A& n A& FEERE -

4hr after indomethacin treatment. Values are
mean * SD(n=6). '™ P<0.001, as compared
with normal group; * P<0.05, *++ P<0.001, as
compared with control group. :

25
1 ##

LPO (MDA nmole/qg of tissue)

Mormel  Controt  Test 1 Test 2 Test 3

Group

Fig. 1. Representative figures showings the effect
of pretreatment of GaMiHyangSaYukGun-
]aTwig extract on PO in gastric lesions
induced by indomethacin in rats.

2. SOD /&% #1t

BZZ%F SOD &4e] WHile HFAATo] 1253
+1.24 unit/mg of protein®].2™, indomethacin
S Fdg dEzTLe 1048+152 unit/mg  of
protein® 2 o] vlstd fAMAA TaE
L=

IREWARETFEHS A X3 ¥ indomethacin
& B3 AFT 1, 2 3dME ZZ 1083+*
2.15, 11.13+3.22, 1447+099 unit/mg of protein
o2 ARFE A tizTe] nsa F9HUA
Z7}st A tHTable 0, Figure 2).

Table II. Effect of pretreatment of GaMiHyang~
SaYukGunjaTang extract on SOD
activity in gastric lesions induced
by indomethacin in rats.
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Group SOD (units/mg of protein)
Normal - 1253 = 124
Control ' 1048 + 152 °
Test 1 1083 * 215

Test 2 11.13 + 322

Test 3 1447 £ 099 ™

Normal, non-treated group; Control, subcutanecus
injection of indomethacin(Z5mg’kg); Test, subcutaneous
injection of indomethacin(25mg/kg) lhr after oral
administration of GaMiHyangSaYukGunjJaTlang
extract 3.3mé/kg/day(Test 1, administration of
GaMiHyangSaYukGunjaTlang extract for 1 day;
Test 2, administration of GaMiHyangSaYuk-
GunjaTang extract for 2 days ; Test 3,
administration of GaMiHyangSaYukGunjaTlang
extract for 3 days). The animals were Kkilled

4hr after indomethacin injection. Values are -

mean * SD(n=6). ™ P<0.001, as compared
with normal group; * P<0.05, #++ P<0.001, as
compared with control group.

20—‘

SOD (units/mg of protein)

RS
Nermal Control  Test 1 Test 2 Test 3

Group

Fig. 2. Representative figires showings the effect
of pretreatment of GaMiHyangSaYuk-
GunjaTang extract on SOD activity in
gastric lesions induced by indomethacin
in rats.

170

3. Catalase &M #4t

BZ2A%F catalase A9 W= ALl
992201 unit/mg of protein®]1 2™, indomethacin
2 2@ 2T 994167 unit/ng of protein
o2 AT vlstd FoF Fole Rolx &
ok
IMEREDAETFHE A AX¥ T indomethacin
< 543 AT 1, 2, 3¢Ae ZZF 1518%
429, 1387*x191, 12.63£1.96 unit/mg of protein
o2 APFE BF d2Td HEo F4UA
Z 7814 tHTable I, Figure 3).

2

Table M. Effect of pretreatment of GaMiHyang-
SaYukGunjaTang extract on catalase
activity in gastric lesions induced by
indomethacin in rats.

Group Catalase (units/mg of protein)
Normal 0992 = 201 -
Control - ' 994 £ 167

Test 1 15.18 = 429 ©
Test 2 1387 + 191
Test 3 1263 * 1.96 °

Normal, non-treated group; Control, subcutansous
injection of indomethacin(25mg/kg); Test, subcutaneous
injection of indomethacin(25mg/kg) lhr after oral
administration of GaMiHyangSaYukGunjaTlang
extract 3.3mé/kg/day(Test 1, administration of
GaMiHyangSaYukGunJalang extract for 1 day;
Test 2, administration of GaMiHyangSaYuk-

© GunjaTang extract for 2 days ; Test 3

administration of GaMiHyangSaYukGunjalang
extract for 3 days). The animals were Kkilled
4hr after indomethacin injection.” Values are
mean * SD(n=6). ™ P<0001, as compared
with normal group, * P<0.05, *+x P<0.001, as
compared with control group. '
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Cotalase (units/mg of protein)

N
Neorrnal Control Test 1 Test 2 Test 3

Group

Fig. 3. Representative figures showings the effect
of pretreatment of GaMiHyangSaYuk-
GunjaTlang extract on catalase activity
in gastric lesionsinduced by indomethacin
in rats.

4. GSH &8 #1t

HZ2% GSH §39 dsts ZYdo] 230
059 nmoles/g of tissue©}129, indomethacin
& 543 dzTe
tissue® A/dhrol Hgte el AAl AT

MEREWAETHE A HXg F indomethacin
g Fodg AYT 1, 2, 3904 E 47 2161023,
2.17£0.16, 2.13+0.26 nmoles/g of tissueZ A3
T BF g2 vEq {98394 st
(Table IV, Figure 4).

Table IV. Effect of pretreatment of GaMiHyang-
SaYukGunjaTang extract on GSH
contents in gastric lesions induced
by indomethacin in rats.

Group GSH (nmoles/g of tissue)
Normal 230 £ 059
Control 159 + 014 °
Test 1 216 = 023 ™
Test 2 217 * 016 ™
Test 3 213 £ 026 ©

159%£0.14 nmoles/s of

Normal, non-treated group; Control, subcutansous
injection of indomethacin(?mgkg; Test, subcutaneous
injection of indomethacin(25mg/kg) lhr after oral
administration of GaMiHyangSaYukGunjaTang
extract 3.3ml/kg/day(Test 1, administration of
GaMiHyangSaYukGunjalang extract for 1 day;
Test 2, administration of GaMiHyangSaYuk-
GunjaTang extract for 2 days ; Test 3,
administration of GaMiHyangSaYukGunjJaTang
extract for 3 days). The animals were killed
4hr after indomethacin injection. Values are
mean * SD(n=6). ™ P<0.001, as compared
with normal group;, * P<0.05, *++ P<0.001, as
compared with control group.

3.0 W

GSH (nmole/g of tissue)
n
1

Normal  Controtl  Test 1 Test 2 Test 3

Group

Fig. 4. Representative figures showings the effect
of pretreatment of GaMiHyangSaYuk-
GunjaTong extract on GSH contents in
gastric lesions induced by indomethacin
in rats.

5. BE FR

thZF9 FolA hemorrhagic infarct #$)9]
Fohst 28L& fNH g AT F A o}
#21% hemorrhagic infarction ¢ dul33 ¥
z9sle Fd%(mucosa)olA AR HeurdS
Aae] Z e (aggregation)® T QL E(gastric pit)
o] AAo] velgtiFigure 7). & AgelM= &
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& MY F(leukocytes)d] Edo]l FHAHIT
(Figure 8). 28l dFAFAE —f*:—"‘% e
227} 24 =+ hemorrahagic erosions #HEE
% 1 HFigure 9).
A e dFE (gox FAHA
Hete]l Hels FA 84 2 (Figure 10, 12),
Z|F el A hemorrhagic infarct”} FHEE A
I FE dzTd Hd g4 HAn =
hemorrhagic infarctol| A8} FAlE FALLF4o
g AH=E AA BFHA(Figure 11). ke Fig. 7. The hemorrhagic infarct of mucosa in
gz dEAFA £8¥  hemorrahagic stomach treated indomet-hacin. The

one TAT R Ok .
erosion 2EHA s surface mucous cell(arrow)  were

necrosis and gatric pit  were

oot 2 S T

disappeared in herrorrhagic infarct. X
100. H & E.

Fig. 5. Normal structure of muscoa in stomach.
M : surface mocous cell layer, P
parietal cell layer, C : chief cell layer.

Fig. 8. The magnification of figure 7. The leukocyte
(arrow) were aggregated into the necrosis
area of mucose cell. X200. H & E.

vFig. 9. The hemon"hagic erosion of mucosa in
stomach treated indomet-hacin. The

indomethacin treatment excavated into

x100. H & E.

Fig. 6. The magnification of surface in mucosa.
arrow :@ surface mucose cell. x200. H
& E

mucosa. artow . area of hemorrhagic
erosion X200. H & E.
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Fig. 10. The mucosa in rat treated with
GaMiHyangSaYukGunJaTang extract for
3days. This mucosa is
morphology. X100. H & E.

normal

Fig. 11.

The small hemorrhagic infarct of
GaMi-
HyangSaYukGunjalang extract for
3days. X200. H & E.

mucosa treated with

Fig. 12. The magniﬁéation of figure 10. The |

surface mucose cell and gastic pit
were appeared. X200. H & E
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DIk ESSRE 159 Indomethacin F % 7 d&Ate 0] A& Hift (bR -

#dfEel oM Z Ef, FARER, HEE
% H—I8E TESHEA REWE BRI
3 R RS {bEste dAAE ERddes 2
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, EF A81x 24, —’rLE, AL, HE] 5&
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thgkmnze” o) TERME- AR R o) “ERNE
Wi BheEomm EEimb EEASE ﬁl\ﬁ/f
Ty JedM fAE 249 VIAE ZE F
Som, T wHe WE EmHCl 2As Wi
o} FEFgE & F ok gAEsE YAg
o)t AL HE 7esdRe Ao A
7 4 3lth

AASE gy dgdst z2HoldE =Yt
T ZFe Z&e JUisiy fHTE 2o
Holdztel Adg dov|A e FAUA Ale
o] Atole] #Ho] AR uf AT FHAAE
44, A (pepsin) 3 gastn'nol o, Hojlzt
2¥ H94%(mucus barrier), Akl A,
Hutd 2o A, otz °] Azujd, Aoz
Ao uHEg AHRH g A 7150l YR

A% Amel AL Hzade gt
olt} Fal(pepsin T FAUAE AAAFNAY

IR E FHAIBEA ool & e,
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#ye BRI AAE SWE Be R
HIEBZ A aluminium-magnesium E3A7} ®
o] AM2HT glon ERE FEMAHW JAAZ
A BEiS) MAwdl Bodss F£EAE HE
3t &3 A2 proton-pump FA AT U
€, H» Z%A 2% cimetidine, ranitidin %]
gEHolc. AAE #Ee ¥92 govaE:
HEAZ A3, dA= FHEY Wolrlsg F
AN E BFREEF 447 QD0 a2y H2
e BRAWE AATF SN FrEEE §
FHRT 9+ prostaglandin F=A]7F d2 &
Ha glem?BH gosty Xg: {uE, BF,
%1, MEREE, TR £50] de A T4
3]»_’17_ 2144,5,7,8,9,10,12).

EWABTES TEREE, " Loz 2
so} BgEe] FEKAT AKAMS N8E =X
Z ARY olF, TEEBEE,H THESR,
AdgHo} Yo BEHT Jom RERE
e 5 Wgd o7t oy mEEES
f R hEEECERS 2E2 3= F
% @EY EHd &8Ho] Wty BE
bkl A%S 2H.

E Ao AR MKBEPETRS BERE
ol NAY BEHAEFHY ALTHE EQE B
afEo] Zgo] QU Lk, Fhth, HFES ks
3, HiEgEIERES] A8oT B FRd SostE
HYE T B %02 AMEn #EEe
FELo] UE #E L EEEBY 550 9
= BMFE kst mgmmst BE/El
BaBE, Mk, bS] A8 BATozH $do]
U 234 A%e) Mao -G Azadst AL
Aoz 7w

T BEEHS 254E Ade 2B Yoz
AgRe] HA7 FAAR Ao Uz, A
Azl Z7tst gl beies a0t BBE
Bol o8 #WEszs Aok 799 7z
o H2 AT &AFH 2L zHstd sETD
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EFEAY FIUAEA F840 IRHT A
£ ¥4 (oxygen free radicals)®] (LAY
A3 FES HAY 59 FgH HEE 9
97t 9l& Ao Bt v
T HEAY F88 7179 R A

¥ut XA ste] Fostd o S04
Held ddse o AT s Ade
old By, AEY e xHo &4 x4
Bk ofzt MELo] AAZZ Fo} Az
dolz=an] o] Fold 1L, F9F
dog AAoE FAJMAE TEAH 4
e d9de] HE 8oz geA Uk
Takeuchi, UkeiS®¥®e u)2e|zol=y
F2<! indomethacin®] 9139 #H&5 &
te] AHIGEAE fdsled, oo B4t
AAdzts7 #4qde 1a g a9
U AAdE old &34 40 et supero-
xide ~ dismutase (SOD), catalase, glutathione
peroxidase(GSH-Px) 59 &43 WoAAE 7}
A e, AL BN FAE ¥
£33t {IIAE Hadte WolAAEA FAA
o] JAFHI A '

metA 2] F-ZSo) ogt ATl o] B4
A e A9 FAtA dig Her|HE
FUWAIZIE FEoY FAE 4 BMEHZFEHY
14 gatshAl MEe AL B F_7 297}
< Ao Aztdo
olZ|gt jZel A B ATdAE didd
A 9 2 AALY s A5d SEEHE @
ggio] s AEE HFmEA 7E FAYF

Foll 2 AYAge] A5 P £HAES &
olx g Xg|7|Ee] 7w AL A sty
qog s, O 238 4489 71xA
522 AnA 4ok

ololl A= IkEFR B FHl indomethacin-
FE & HAE 4F%e AusAEdYg &
%, SOD% catalased] 24, GSHe &3 9 B

r»

ol

Jo b =k

P S oo o pZ o mu
ofN
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o] jHfEmQ WItE FAoZ AP

A AT 2L radicaldl 93 EAAHE
g U7 dsld BHFoz AEHI UE F
A de) FFdste indomethacintts Fo %t
z2FoA AdTd HEtg F94 JUe FHE
velligloy, mkEWAEFES 1, 2, 38 A
A YT EFA F94 A FL2E B
How 37 MREMWAEFES A Mt 4
P E AT 2T JES el

dzTo e XA e F7he indo-
methacinel 2]t $FEF] S A(free rack-
cals)7t gt B1¥2 £ o ©F radical
of 9% AAatslel AFZ BT R
A AAFRAE FFe] ZAae KREPAETFS
o WREES BRMEY E5& B¢ BEIT
9] Ay ggoz AAREsEo] dAE R
o2 By, . . . ‘

SODiEMES] Wshes HEBRAA E®RE vl3j

HEMIA BASAT, BRE 1, 204 37t

st Age P APF s dE2Fo ]|

& HEM JE F7HE By

catalasefEtE ] W3lE HEERC] IEHRE v
BES olE Rolx fgou, EHRBAAES
B5 HIEH vls] HESEIA #nE YR
o z8v 2 849 FVle IRERAEFE
o] A2 7]zl whulE SpATh

GSH &&< Wil HEHS EEEFA sl
BEEUA B, FHBREIAMT HER
Hls) ARk UA Eindtdh

ol MEREMABTHY AXMA A o FMl
#% SOD$} catalasei®Ett ¥ GSH &9 7t
o} @A 8 gFe] BAE B89 indometh-
acin-#H %ol NS MEFPSEFEHY IR
£g HBAE 5 AUTh

M B FTROE ¥Rl A= hemorrhagic
infarct- 919 #Hohd Hme FAY F UAUT,
BRI A HEY ASYF4Ye FJFny de

E(gastric pit)9] 4Ae] Uelgon =3 4%
Rl M HEE RE7T 184S hemorrahagic
erosion® K& indomethacin®] $H= &8
fEgne 2a%Pg gxse Rez ot o
Tl oA BAAstAAdFe] Fhek dA
£ o X2y HAsvl Axe 3, 39
4& 23 A2F42 A4Ech 2 459 #2
A2 A BAAA(oxy radicals)et A9 At
ol A&3sts ety waeE I & F AN
B IR EMAREFES A AX® 48T
GME tfFEe FHAM AAAHUA BREY B
HBE $X38t929 hemorrhagic infarcto} HIEH
HadEgele] o] ZASIHE  hemorrahagic
erosion®] HEAFH A FYtrh.

olE MEREWABTHY A HX % SOD
S} catalase®] &M 2 GSH £E9] # 5 &
AL o2  free radicald] AFFAAINEE
AdAFge =N FAYY HEES AAHT Aoz A
Ztgr}., '

ol @ ATE MKEWAETH BIFHRS
502 PIHELS EHFANTIL, BRIEK
9] &E¥o] XA Fatstel Ao EAHe=E
43t E FHED HES mETM-eEREY
%0 UlAe 43tn BHEE T8t 59 &
fo] FgHoZ EEF AH G4 & F/HIA
AHES &Aooz HE BE3F ZHRE Alsdch
T BE YA gAo] ALY TV A
oA F¥o]&(balance theory)™ & $18%e F
HAAe WolAAE Atole] EEH 9% Ke
(integrity)o] Ex4H o2 284 ZAAZ Hld.

LS AMZRE mwREWABEFES Hilk
fEf S &S B39 indomethacin-f% A<
&4E A AW A&E #9F T U
t}, 28l2 indomethacinfr®= HHEE &34
pathogenesis™>*¥' 2 9jxe] & E(hypermotility)
of @2 F¥A A F(ischaemia reperfusion),
g4t4e A4, AF e 33 2 prostaglandin

oo o 2
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(PGs)®) 484 93 o] BAH Y= Aoz
B o, mRERAETBY o5 Wl Hie
Gt A7 N&Holof & Aoz Azt
g,

v.d B

IEAEREFRES A X3 83 indomethacin
< Eosld BAY &40 uXE MKEDAE
Fize R3EaRE FRIAF Adnasgl g
SOD$} catalase €4, GSH &% 2 §9 =%
& Was BAY u, ooy e Hdee o
At

L BzAZe Adst gFe AYPolA
zTol veted #4UA Fashk

2. BXAF9 SOD% catalase A4S A¥E
o)A tZFol] B]Ee] o4 A F7eEA

. BZ{%e) GSH $3& 4g2old gzz
o wate felgslA Brksrn,

4. Bz W3l: IkEWSAEFES HA
28 APToNA 2Fel vlsle] hemorrhagic
infarction, #|AtE AHAFFa7t ZaEHgon,
hemorrhagic erosiono] UEFL}A] egkc}.

o4 ARZRE MKREMWASETEHS it
2 Aldsls Pt 8438 Faid
indomethacin % #1389y &AozXRE Fig
< B38e 39U 91eg BAd 4+ 9k
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